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I. 70 N 7y
1. dvoid

E A3 A48 A5 E @ ga X Ge
& X7 Aol AT SHFE 15x4714] o
3429 o] 1% orthopantomogram¥®} Hand-wrist
radiogram< o|-43tglom A7 FEAH4 L 9
3 o AlatS Al elsia.

1L AR 7139 4% & Fouid 2 i
a9 3+¥

2. ZZX RS A¥o| = A%

3 XHRAE] Q&= B¢

olE9 4 2 dFE EX& Table L 2ot

Table I. Number of subjects

8 910 11 12 13 14 15 Total

Male 14 19 25 29 23 17 15 15 157

Female 18 22 28 35 29 24 19 10 1&

M+F 32 41 53 64 52 41 34 % 342

2. oAy

(1) Ao} A3 3z}a3 H7}

3429 9] orthopantomogram$ ©] &8t} &
o} sletAllATFH|, detAl2aFR], A2+
A, sttAI3hExe] M3 39S Hrstan
BEHL Demirjian® do] et X{ujojr] A3
3 = A7 E 19412 do x2de] HY =
8AAZHA 8AA R Utk 2 A GA o
2 Brl7|&EL Figld %}

(2) 45 A9 Hrt

3427 e $gBUALAALA S Fishman'® ol
w2t R ed B a2 oA, A, o
A Fx) 9} 8 F(radius)ol A o] FHLEEE o] &
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3ted 1194) 9] skeletal maturity indicator (SMI)
2 YA Frietdch (Table 1, Fig2 & 3)

(3) BAAzZ

2ol N33 3 FASDAY FIBAE
ZAbst7] 918 linear regression analysisel] €]
3 EAAE Rt Feizte] Aol unpaired t-
testell <3l EAF foH& FRsAT

. ANy

A} sttAIN A, St A2di+A, st}
M22T-R 9 Aot AMzsingte] 43@Az}
EARLZ FoAo] ul s EA vesten (P<
00001) sAA1LTA= FAH fAdol UA
t} 9433 FSEA Y FsAAE Y @&
2 ozl A (FAF R=0.834, A R=0.792) 4%
Aol A JEgen BAF fAdx =
A vebsttl. (Table M & NV)

SA4GA ) st A3, A2 7=, A2
27K, A1LTFA Y Kol HIAAAE 4T
Aol W A e TH(P<0.0001) (Table
V) Z+ SMIZA S} X o} M3]staty el Hazhe
SMIEHAI ¢} | & 8te) relstth. (Table VI) 8o}
A3 e N#PAP71E Eu SMII-102A
oA o]FojFow, st A2fFAE SMIlT
A A ol Fe et HZo] Ao AHE A7
ol Xo} My gAA 7dAE stet A2vh 727}
SMIS-9%A, &t A|24F-X] 7} SMI6-T24, &
ot A1ATAE SMI5-62AIE el

Z} SMIGHAIG| Al t-value7} positived] Ro2
Hol thd A7} AR} Aol HHgt
o] ko, BAFLE {3 Aol HolA
£ 9t (Table VII-1 & 2)

SIM1-4@Al A & ket A2di 7], et A1
AT, 3t A242FA 7} BARLE frelAo]
ARom (P<0.0001) SMI5-8@A A e 3het
A2 72 2 Fe} A2EFA 7 FAHLE F
olAdo) glem (P<0.0001) SMIS-11¢A) ol A
£ 3o A3UTAIF BFAFLE FoAe] U
t}. (P < 0.0001) (Table VlI-X)
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STAGE Descriptica

L 1a doth unirsdicular and multiradicular teeth, a be-
@ ginning of calcificaton is seen at the superior level of

the erypt, in the form of an inverted cone ot cones.

) Thers is no fugion of thess calcified points
@ 2 Fusion of the calcified points forms one o several

cusps, which unite to give a regulary oullined occlusal

. surface.
{7\ 3 a  Enamel formation is complets at the occhuml surfacs,
N} . Its extension and convergence toward the cervical region
is soen.
b  The cutine of the pulp chamber has a curved shape at
the occhusl dorder.
,’\ ¢  The beginaing of a dental deposit Is seen.
.- PR @ 4 a The crown formation is completsd down o the co-
W meatoenamel junction.

b The superior border of the puip chamber in uniradiculas
teeth has 2 deflnite curved form, being concave toward
the cervical region.  The projection of the pulp horas,
if pressat, gives an outline Uke an smbrslla top. In

_ molar, the chamber has a trapezoidal formw.
¢ Beginning of root formatloa is seea in the form of
fomease picule.
VA 5 Unirsdicular testh

2 The wall of the pulp chamber now {orm straight Uines
whose continuity is broken by the presnce of the pulp
horm, which is larger than in the previous stage.

®  The root langth is lass than the crown height.

Molars

a  laitial formaton of the mdicular bifurcation is seen iz

the form of sithes s calcified point or s semicluna:

~) ihspe.
} b The root length is still lexs than the crown height
6 - Unirsdicular teath
{ s The walls of the pulp chamber now form 2 moce of les:

isosceles triangle. The apex ends in a funnet shape.
%  The root length {s equal to or greater than the crown
height.
Molars
a  The cacifled region of the difurcation has developed
further down [rom its semi-lunar stage to give the roots
2 mors definite and distinct outline with funnet shaped

finding.
b  The root length is equal to o geater thaa the crown
height.
7 a  The walls of the root canals ace now parailet (distal root
in molar).

b The apical ends of the root canals ars still partially open
(distal root in molar).
8 1 Apical end of the root caaal is completely closed (distal
toot in melas).

b  The periodontal membrane has a uniform width asound
the root and the apex.

Fig. 1. The stages of tooth calcification
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Table [T. Skeletal Maturity Indicators (SMI)

Width of epiphysis as wide as diaphysis
1. Third finger - proximal phalanx

2. Third finger - middle phalanx

3. Fifth finger - middle phalanx
Ossification

4. Adductor sesamoid of thumb
Capping of epiphysis

5. Third finger - distal phalanx

6. Third finger ~ middle phalanx
7. Fifth finger - middle phalanx
Fusion of epiphysis and diaphysis
8. Third finger - distal phalanx

9. Third finger - proximal phalanx
10, Third finger ~ middle phalanx

11. Rajuis
S§~8 -
o
Y}
z' 8§10
o
w2r) B8

MATURITY
INDICATORS

P

Fig. 3. Eleven skeletal maturity indicators
(SMis)
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A
A
ADDUCTOR SESAMCID
NOP THUMS =
Yas?
wowm N
1. PROX. PHALANX
THIRG FINGER _p LOSTAL PHALARY
wioth o THIRD ANGER
2. MUDOLE PHA! /
THRD FinaER cAPPING Fysion
WIDTH . OISTAL PHALANX 9. PROX. PHALANX
L —— THIRD FINGSR THAG FiaEn
PFTH FiNaEA casmva FUSION
. MIDOLE PMALANX  10.MIOOLE PHALANX
THIRD AINGER THAD FNGEA
carpING FUSION -
7.MDOLE PHALANK - 11, RADIUS

Fig. 2. Hand-wrist observation sheme

Table IV. Skeletal maturity & Chrolongic age

R R-squared t-value P
M 0334 0685 18816  0.0001
F 0.792 0672 17545 0.0001
M+F 0782 0612 23186  0.0001

Table V. Skeletal maturity & Dental calci-
fication

R R-squared t-value P
0.738 0545 18772 00001
0.817 0.667 26130 00001
0.802 0.664 24823 00001
0.762 0.580 21702 - 00001

3|00

Table VI. Mean dental calcifiation stage at
each SMi

Man, Man., Man. Man.
rd M 2ndM  2nd Pm 1st Pm

1 021 402 481 546

2 0.78 457 532 593

Table M. Chronologic age & Dental calcifi- 3 1.01 487 568 6.23
cation 4 1.65 5.14 6.09 6.53

5 2.01 552 6.49 6.94

R R-squred t- value P 6 256 599 6.94 733

8 0648 0419 15698  0.0001 7 273 6.33 721 751

7 0791 0648 24537 00001 g §§§ g;g Zgg Z;ﬁ

i 078 0616 23396  0.0001 10 A 7: o =6 o4

0.219 0.048 4152 0.001

11491 491 7.73 7.96 8
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Table VI-1. T-test for differences in den-
tal calcification & skeletal ma-
turity between male & female

(t-vaiue)

S1 S2 S3 S5 85 S6
Man 3rd M 101 152 154 08 09 132
Man. 2rd M 087 158 096 135 123 127
Man. 2rd Pm 135 067 087 1M 121 142
Man, 1st Pm 098 121 078 052 157 102

Table VI. Skeletal maturity & Dental calcifi-
cation at SMI 1-4

Xlot M3|sintAn; SM=CHAS] ASHEA 845

Table VI-2. T-test for differences in dental
calcification & skeletal maturity
between male & female

(t-vaiue)

S7 S8 S9 S10 Sl

Man. 3rd M 128 097 136 068 1.23

Man. 2nd M 146 115 148 129 127

Man. 2nd Pm 152 158 125 132 098
Man Ist Pm 120 161 132 14 121

Table IX. Skeletal maturity & Dental calcifi-
cation at SMI 5-8

Mean SD SE  Signlficance Mean SD SE  Significance
Man. 3rd M 093 1.09 0.08 % Man, 3rd M 266 132 0.14 *k
Man 2nd M 471 094 0.07 ko Man. 2nd M 625 0.88 0.09 ok
Man. 2nd Pm 551 0.83 0.06 Aokok Man, 2nd Pm  6.82 072 0.07 Ak
Man. Ist Pm 607 0.89 0.06 ok Man, Ist Pm 741 0.70 0.07 *%

P<0.0001*x+ P<0.001%x P<0.01*

Table X. Skeletal maturity & Dental calcifi-
cation at SMI 9-11

Mean SD SE  Significance
Man. Ird M 445 093 0.13 Hokox
Man, 2nd M 743 04 0.08 *k

Man. 2nd Pm 738 0.43 0.06 o
Man. Ist Pm 79% 003 0.03 NS

P<0.0001x*+x  P<O.001#x  P<0.01*
NS : no significant

V. &g % 1ot

AA 2l 43 2 Hge 2+ 2od g ki g
g2 AJQuict AAANNY G2A VeRdt
weld IFX 5o YAM AFAINE dSde
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P<O.0001*xx  P<0.001x* P<0.01*
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-ABSTRACT-

A STUDY ON THE COMPARISONS BETWEEN DENTAL
CALCIFICATION AND SKELETAL MATURITY

Dae-Sik Cha - Kyung-Suk Cha

Department of Orthodontics, College of Dentistry, Dankook University

This study was conducted on 342 patients(male 157female 185)aged 8 to 15 years old, who visited Dankook
University Dental Hospital. Pre-orthodontic treatment orthopantomograms were used to assess the dental calcification
stages of mandibular 3rd molar, 2nd molar, 2nd premolar and 1st premolar by 8 stages.(by Demirjian)

Hand-wrist radiogrms were used to evaluate the skeletal maturity in 11 stages.(by Fishman)

Following results were obtained after investigating the correlationship between dental calcification and skeletal
maturity.

1. Chronologic age showed high correlation to dental calcification and skeletal maturity.

2. Dental calcification and skeletal maturity showed high correlation and no statistical difference was observed
between male and female.

3. SMI stages 1 to 4 showed high statiscal significance to mandibular 2nd molar, 2nd premolar and 1st premolar. SMI
stages D to 8 showed high stastical significance to mandibular 2nd molar, 2nd premolar. SMI stages 9 to 11
showed high statistical significance to mandibular 3rd molar

OREA J. ORTHOD. 1994 ; 24(4) : 841-84
Key words : Dental calcification, Skeletal maturity, Correlationship



